The Gaspari-Gyorffy theory for calculating the electron-phonon interaction A, is extended to incorporate a correction to the rigid-muAin-tin approximation (RMTA). This correction is achieved by constructing a potential which has the correct asymptotic behavior at large distances and reduces to essentially a uniform potential well inside the muffin-tin sphere. This method is particularly applicable to the simple metals where the usual RMTA underestimates k. The results obtained without any adjustable parameter are in better agreement with the experimental data than those obtained by the RMTA.
I. INTRODUCTION
The Gaspari-Gyorffy (GG} theory' has been successful ' in calculating the phonon-mediated electron-electron interaction for transition metals in terms of first-principles band-structure results. However, application of the theory to simple metals gives a systematic underestimation of the electronelectron attraction.
To trace out the sources of this discrepancy one must examine the various approximations entering the derivation of the GG theory. The first such approximation is the socalled spherical approximation (SA) which assumes a spherical averaging of the Fermi-surface integrals.
The SA has been tested and shown to contribute insignificant errors (2% or less) to the calculation.
Another approximation is the so-called local approximation (LA} which neglects the phononmediated attraction between two electrons from different atoms. Recently, Rietschel examined the validity of the local approximation in detail. The conclusion from Rietschel's work is that the LA is adequate when the umklapp electron-phonon scattering is large, while for normal processes the LA overestimates the electron-electron attraction. Thus the corrections to the LA will tend to further increase the discrepancy between theoretical results and experimental data. Hence, one has to conclude that the theoretical underestimation of the electronelectron attraction in simple metals is mainly due to the rigid-muAin-tin approximation (RMTA) (1), (4), (11), and (12) we obtain the following linear equation for Uo.
(13) 2n, (EF ) In the first summation the I & 3 terms are negligible due to the fact that 5I -0 for l g 3. In the second summation one has to include terms up to l = 10 in order to obtain convergence for all cases. Thus we need the ratios nI/nI'" for I & 3 as well. These quantities were not given in Ref. 3 (the results of which are used in the present study), and are usually not available from band-structure calculations.
We have calculated nl/nI"' for I y 3 assuming plane-wave behavior of the wave functions. This assumption, following Rietschel, leads (EF ) n, (E,) (14) A, = i)/ni ( p)' ),
where V/N is the unit-cell volume. Equation (14) for large q is not expected to be reliable. The reason is that our method is physically justified for distances greater than rMT, while inside the muAintin sphere (where it simply adds an essentially constant potential), it cannot be expected to realistically determine the correction to the RMTA. This behavior in real space implies that our correction is realistic for small q but it cannot be considered reliable for large q. As a result of the above arguments we expect that our method will work better when the large-q corrections to the RMTA values of V(q) are small. This is actually the case as shown in 
